Introduction: Enhancing diabetes self-efficacy (SE) level can improve the self-management behaviour in patients living with diabetes mellitus (DM). This study aimed to translate and assess the psychometric properties of Malaysian version of diabetes Medication Understanding and Use Self-Efficacy Scale (M-MUSE). Methods: Following the translation of English version of MUSE to Malay language using established international standard translation guidelines, 252 adult diabetics (≥ 18 years old; DM type 1 or 2) attending the Endocrine Clinic at Hospital Kuala Lumpur, Malaysia, were recruited in this cross-sectional study. After testing the face and content validity, the psychometric properties of the final M-MUSE were evaluated using the Classical Test Theory (CTT) for reliability (Cronbach's alpha () and intra-class correlation coefficient (ICC)) and construct validity (factor analysis (FA)). Results: The semantic and conceptual problems in M-MUSE were identified and modified by a qualified professional translation committee. The final version showed good reliability values for internal consistency (Cronbach's = 0.89) and one month test-retest reliability (ICC = 0.72). The Bartlett's test of sphericity and the Kaiser-Meyer-Olkin tests proved the suitability of M-MUSE for factor analysis. The extracted single component M-MUSE (eigenvalue > 1) explained a total variance of 57.58% with an eigenvalue of 4.60. The two factor structures; namely taking medication (item # 1, 6, 7 and 8) and learning about medication (item # 2, 3, 4 and 5) explained a total variance of 59.25% with good factor loading values (ranged from 0.63 to 0.89 for taking medication, and 0.66 to 0.83 for learning about medication). Conclusion: The M-MUSE appears to be a linguistically reliable and valid measure that is conceptually equivalent to the original version. The M-MUSE can be used in Malaysian healthcare settings to evaluate the SE in understanding and using prescribed diabetes medications.
INTRODUCTION
Diabetes mellitus (DM) is one of the major public health concerned worldwide. [1] The patients living with DM are expected to perform daily self-management activities to manage diabetes-related morbidity. [2] Therefore, the primary goal of DM management guidelines is to prevent and minimize the acute or chronic complications, mainly by following the self-care practices which include regular exercise, taking recommended diet, proper intake of prescribed medications and regular monitoring of blood glucose levels. [3] Self-management is the cornerstone of diabetic care, and it is believed that improving patient's self-efficacy (SE) is a critical pathway to improved self-management. [4, 5] Majority of diabetes patients encountered difficulties in maintaining good glycaemic control due to poor SE in understanding and using diabetes medications. The (SE) is the belief in one's capability to organize and execute the courses of action required to manage the health condition prospectively. [6] The SE is also the determinant of how patients think, behave, and change their behaviour to adapt the disease. [7] Therefore, the SE of DM patients should be considered in diabetes management programmes.
The assessment of the levels of SE among diabetes patients is very subjective. Over the last few decades, various measurement scales have been developed to measure different aspects of SE among diabetes patients. [8, 9, 10] In spite of availability of these SE measurement scales, the SE among Malaysian DM patients will be assessed lessen directly by using English version of these measures due to language barrier. Therefore, this study aimed to translate and assess the psychometric properties of Malaysian version of Medication Understanding and Use SelfEfficacy Scale (M-MUSE) that can be used among Malaysian patients living with DM.
METHODS
A cross-sectional study involving in-person self-administered survey was conducted among adult diabetes patients attending the Endocrine Clinic at Hospital Kuala Lumpur (HKL), Kuala Lumpur, Malaysia. All study procedures were approved by the Research Ethics Committee (REC), Research Management Institute (RMI), UiTM Shah Alam and the Medical Review and Ethics Committee (MREC), Ministry of Health (MOH), Malaysia. From March 2014 to August 2014, a total of 277 consecutive patients were approached; 252 consented to participate. The patients were considered eligible for this study if they were aged 18 years old and above, diagnosed with either type 1 or type 2 DM and able to understand and speak Malay. A uniform approach was employed in administering the questionnaire for all participants.
This study was conducted in two steps. The first step aimed to make a cross-culturally equivalent M-MUSE using the protocol of international standard translation guidelines adapted for Malaysian culture. [11, 12, 13, 14] The second step determined the psychometric properties of M-MUSE.
Step 1 Translation of MUSE
The English version of MUSE was translated into Bahasa Malaysia by two independent local professional bilingual experts. One of them was a clinical expert and second was a linguistic expert. The clinical expert was provided with sufficient information to make him aware of the purpose and the concepts underling this step; whereas, the other translator was intentionally blinded to the intent and concept of the study. These two Malay versions were back-translated into English version by other two independent translators who were totally blinded to the intent and purpose of the study. The aim of this step was to check that the translated version was a clear representation of the original English version. As a result, the translated version would have to reflect the same content as the original without any errors, omissions, vagueness or inaccuracies to reduce any cultural and social bias. Through this step, the review panel were able to verify the content validity and finalized a harmonized version by modifying or rejecting inappropriate items/words for final consensus. The finalized questionnaires were distributed to ten respondents who were not a part of the targeted sample of this study. Each subject completed the questionnaire and was interviewed about the meaning of each item, instruction and response choice to identify and resolve the semantic and conceptual problems in M-MUSE. The translated questionnaires were adapted according to Malaysian culture especially with relation to demographics such as ethnic groups, household income, education system, and health insurance systems.
Step 2 Psychometric Analyses of M-MUSE
The cross-cultural equivalence does not imply equivalence of psychometric properties. These properties may change while adapting and translating the intended version of questionnaire (M-MUSE) from the original version (MUSE). In present study, the psychometric analyses were conducted by using principal component analysis (factorial validity), internal consistency (reliability), and one month test-retest repeatability.
All analyses were performed using the Statistical Package for Social Science (SPSS ® ) version 20. The demographic profiles of the participants were described using mean (standard deviation (SD)) for continuous variables, and frequency and percentage for categorical variables. Content, face and construct validation were performed. The principal component analysis was carried out using varimax rotation with Kaiser normalisation. Internal consistency was assessed using Cronbach's alpha (); whereas, one month test-retest reliability was assessed by intra-class correlation coefficient (ICC).
RESULTS
Majority of the patients diagnosed with type 2 DM (n = 182; 72.2%) and were married (n = 169, 67.1%). The overall mean age of the participants was 45.97 (SD = ±14.90) years old and the mean value for glycaemic control was 9.26% (SD = ±2.29). Table 1 shows the details of sociodemographic and medical data of the respondents. The overall mean score of M-MUSE was 27.29 (SD = ±5.43), 26.80 (SD = ±4.15), and 27.26 (SD = ±4.84) for overall, type 1 DM and type 2 DM patients, respectively, as shown in Table 2 .
The Bartlett's test of sphericity (p < 0.001) and the KaiserMeyer-Olkin tests indicated that the M-MUSE was suitable for factor analysis. M-MUSE one component was extracted (eigenvalue > 1) comprising all eight items together. The single factor structure explained a total variance of 57.58%. The factor loading for each item ranged from 0.68 to 0.82 with an excellent loading value as a single factor that had an eigenvalue of 4.60. The two factor structures namely taking medication (item # 1, 6, 7 and 8) and learning about medication (item # 2, 3, 4 and 5) explained a total variance of 59.25% with good factor loading values (ranged from 0.63 to 0.89 for taking medication, and 0.66 to 0.83 for learning about medication).
M-MUSE proved to be internally consistent as an overall scale ( = 0.89) with corrected item-total correlation ranging from 0.59 to 0.74. Tables 3 and 4 show the summary of exploratory factor analysis and reliability of items, respectively. The test-retest reliability of eight items M-MUSE indicated good stability of the instrument for one month test re-test repeatability (ICC = 0.72).
DISCUSSION
The use of questionnaire in hospital based research has been increasing in Malaysian healthcare facilities after the considerable emphasis on promoting research in clinical settings to optimize the desired outcomes in the patients. Various questionnaires have been newly devised, adapted and translated from English version to Malaysian version to use in Malaysian healthcare settings. [15, 16, 17, 18, 19] In order to measure SE in understanding and using prescribed medication, MUSE was developed by Cameron and co-workers (2010) in English language. [10] This MUSE scale differs from the existing medication-specific SE scales as it focuses on learning about one's prescribed regimen and taking medications at the same time. MUSE consists of eight items that evaluates two distinct domains of SE: taking medication (n = 4 items; item number 1, 6, 7 and 8) and learning about medication (n = 4 items; item number 2, 3, 4 and 5). Responses to each items were scored on a four point Likert scale (1 = strongly disagree, 2 = slightly disagree, 3 = slightly agree, and 4 = strongly agree). The range of the total score can be from 8 to 32. In previous studies, the English version of MUSE showed acceptable reliability and validity. [10] The main purpose of this study was to translate and assess the psychometric properties of the Malaysian version of MUSE for adult DM patients. The questionnaire translation procedure is different from literal word to word translation using formal standard vocabulary and grammatical rules. The disease-based questionnaire strives for conceptual rather than literal equivalence. Therefore, the internal standard procedure of translation was adapted in the context of Malaysian culture as established in recent linguistic validation studies in Malaysian healthcare settings and all the semantic and conceptual problems in M-MUSE were identified and modified. The qualified professional translation committee resolved numerous translation discrepancies. In case of confusing translated items, meeting between researchers and consultation with expert translators were carried out. These actions helped the translation committee to solve these obstacles and choose the most suitable expressions for the confusing items.M-MUSE proved to be a reliable scale with good Cronbach's value of 0.89, whereas the reliability values in subscales were also high (0.88, 0.84). The good reliability values for individual factors were relatively higher than those reported Cronbach's values of Cameron and co-workers (0.77, 0.68). [10] One month test re-test repeatability showed the scale had good reliability over the time (ICC = 0.72). The test-retest reliability was not assessed in prior studies. The construct validation yielded first a single factor based on eigenvalue. However, the principal component analysis (varimax rotation) suggested two factors with 4 items in each factor. Interestingly, some items surpassed the good loading value of 0.6 in each factor; such items were judged to be placed in the factor where those items had the highest loading. The two factor structures were similar to the previous study in English version yielding to factors taking medication (items # 1, 6, 7 and 8) and learning about medication (item # 2, 3, 4 and 5).
The M-MUSE can be used in Malaysian healthcare settings to evaluate the SE in understanding and using prescribed diabetes medication. The DM patients having low SE can be targeted by a personalized educational or behavioural intervention. In future, the healthcare policy makers should focus on expanding the reach of diabetes Medication Therapy Adherence Clinics (Diabetes-MTAC) in the context of improvement in SE across the spectrum of selfmanagement in this chronic illness.
CONCLUSION
The M-MUSE appears to be a linguistically reliable and valid measure that is conceptually equivalent to the original version, easy to understand for the Malaysian diabetes patients. In order to ensure the retention of good reliability and validity profile, the findings of the study should be replicated in other states of Malaysia.
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